Introduction
Nowadays there is a growing awareness of developing and it is expected that they will be taught to a greater extent 7 (Law et al., 2010) .
8
In the area of process systems engineering (PSE) the 9 mathematical programming computer methods have led to 10 successful results for real industrial applications (Grossmann, 11 2005; Guillén-Gosálbez et al., 2008; Gebreslassie et al., 2010;  xxx.e2 education for chemical engineers x x x ( 2 0 1 2 ) xxx. 
165
The raw material costs are included in Table 1 .
166
The variable costs associated with the two manufactur-
167
ing technologies are indicated in Table 2 . To avoid including Table 6 . 197 So, the problem to be solved is to determine which manu-
198
facturing technology has to be used at each plant, which and 199 how much raw materials have to be purchased, the produc- 
Methodology
The supply chain problem has been modeled in GAMS (Brooke 206 et al., 1998; McCarl, 2010; Mingo et al., 2011) . raw material c (tons product) −1 ).
207
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237
For each raw material, the purchases are constrained by 238 an upper limit (PU jc ), which are given by its availability in the 239 current market place (in tons):
241
For each plant j, the total amount of product transported 
256
The sales of acrylonitrile at the markets (SA l ) are deter-257 mined from the amount of materials sent by the warehouses,
258
as it is stated in Eq. (6):
Eq. (7) forces the total sales of product at market l to be The economic performance of the supply chain is measured 276 by the profit, which is given by the difference between the 277 incomes (sales of products) and the total cost.
278
The revenues are determined from sales of the product ($):
In this equation l is the price of the product sold at market 281 l ($ (tons) −1 ).
282
The total cost includes the purchases of raw materials {Eq.
283
(12)}, the operating costs associated with the two plants {Eq. In Eq. (12), PU jc denotes the prices of raw materials ($ ton −1 ).
297
In Eq. (13) (19), (20) and (21), respectively:
In Eqs. (19)- (21) Table 5 ). The main purpose of this example is to the introduce concept 373 of multiobjective optimization to undergraduate students.
374
Consequently, the supply chain should be designed and opti-375 mized according to both criteria: economic and environmental 376 performance.
377
Hence, students have to deal with a multiobjective problem 378 that could be formulated as follows:
380
Here, x generically denotes the continuous variables. GWP and eases its implementation in GAMS.
388
The SC design with higher profit will lead to higher values 389 of the environmental impact, so they tend to be contradictory 
Model implementation in GAMS
The main motivation for using GAMS lies in its ability to write
Fig. 4 -Implementation of the -constraint method in GAMS.
Another point to be remarked lies in the SC capacity, which 498 is lower in the minimum environmental impact design.
499
In this environmental solution, the production rates are 500 reduced and the demand satisfaction level drops to its lower e1-xxx.e12 xxx.e11 we are interested in economic issues, we should move at 540 the beginning of the zone B to obtain "good" profits (higher 541 than in zone A) and "acceptable" environmental impacts 542 (higher than in zone A). Attending only to the economic cri-543 terion, the best solution would be the economic optimum 544 (GWP total = 5.75 × 10 8 CO 2-eq ; Profit = 5.73 × 10 7 $) 545 So, attending to both criteria, the recommendable area is 546 situated between zone A and B (Fig. 5) . In this area (indicated 547 as a red circle in Fig. 5 ) allows reaching "acceptable" profits 548 and environmental impacts. These points are good solutions 549 of the system because they allow to obtain more than the 70% 550 of the maximum profit (between 4 and 4.5 × 10 7 $) increasing 551 only 70% the minimum environmental impact (between 2 and 552 2.75 × 10 8 CO 2-eq ). 
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Conclusions
This paper wants to emphasize undergraduate students how Furthermore, the facility to implement this problem in
559
GAMS let introduce the basis of multiobjective optimization 560 and how identify the best tradeoffs for this type of problems.
561
Thus, students who are worried about environmental con- 
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